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Shifting Science PrioritiesShifting Science Priorities

Energy & EnvironmentEnergy & Environment

““Of all the challenges we face as Of all the challenges we face as 

a nation and as a planet, none a nation and as a planet, none 

is as pressing as the threeis as pressing as the three--

pronged challenge of climate pronged challenge of climate 

change, sustainable change, sustainable 

development and the need to development and the need to 

foster new and cleaner sources foster new and cleaner sources 

of energy.of energy.””

Office of Science Technology and PolicyOffice of Science Technology and Policy
John P. Holden

Barack H. Obama



America COMPETES ActAmerica COMPETES Act

�� Signed into law on August 9, 2007 Signed into law on August 9, 2007 

�� Authorizes doubling of NSF Funding from $5.6 Authorizes doubling of NSF Funding from $5.6 

billion in FY2006 to $11.2 billion in FY2011billion in FY2006 to $11.2 billion in FY2011

�� Focused on three primary areas of importance:Focused on three primary areas of importance:

1.1. Increasing research investmentIncreasing research investment

2.2. Strengthening educational opportunities in Strengthening educational opportunities in 

science, technology, engineering, and science, technology, engineering, and 

mathematics from elementary through mathematics from elementary through 

graduate schoolgraduate school

3.3. Developing an innovation infrastructureDeveloping an innovation infrastructure



NSB Report (2009): Building a NSB Report (2009): Building a 

Sustainable Energy FutureSustainable Energy Future

Priority Guidance: Priority Guidance: NSF should continue to increase NSF should continue to increase 

emphasis on innovation in sustainable energy emphasis on innovation in sustainable energy 

technologies and education as a top priority.technologies and education as a top priority.

NSB offers the following specific guidance to NSF: NSB offers the following specific guidance to NSF: 

““Strengthen systems approaches in research Strengthen systems approaches in research 

programs.programs.””

““Develop and strengthen interdisciplinary systems Develop and strengthen interdisciplinary systems 

approaches for research programsapproaches for research programs””



National Research National Research 

CouncilCouncil

of theof the

National National 

Academies ofAcademies of

Sciences Sciences 

Released 2009Released 2009



NRC Recommendations for Restructuring NRC Recommendations for Restructuring 

Federal Climate Research Federal Climate Research 

�� Integrated scientificIntegrated scientific--societal issues societal issues 

�� Interactions among the climate, human, and Interactions among the climate, human, and 

environmental systemsenvironmental systems

�� U.S. climate observing system including U.S. climate observing system including 

physical, biological, and social observationsphysical, biological, and social observations

�� Coupled Earth system modelsCoupled Earth system models

�� AdaptationAdaptation



Shortly before the last Shortly before the last 

BIOBIO--AC meetingAC meeting

Source: http://www.whitehouse.gov/blog/09/04/27/The-Necessity-of-Science/
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American Recovery & American Recovery & 

Reinvestment ActReinvestment Act
Supplemented FY 2009 funding by $3B Supplemented FY 2009 funding by $3B 

�� $2B for Research and Related Activities (R&RA):$2B for Research and Related Activities (R&RA):
�� NSF used most of the funds for proposals that were already NSF used most of the funds for proposals that were already 

in house and were reviewed and/or awarded prior to in house and were reviewed and/or awarded prior to 

September 30, 2009September 30, 2009

�� $1B specified for: $1B specified for: 
�� Math and Science Partnership Program ($25 M)Math and Science Partnership Program ($25 M)

�� Robert Robert NoyceNoyce Teacher Scholarship Program ($60 M)Teacher Scholarship Program ($60 M)

�� Science Masters Program ($15 M) Science Masters Program ($15 M) 

�� Academic Research Infrastructure Program ($200 M) Academic Research Infrastructure Program ($200 M) 

�� Major Research Instrumentation Program ($300 M) Major Research Instrumentation Program ($300 M) 

�� Major Research Equipment & Facilities Construction ($400 M) Major Research Equipment & Facilities Construction ($400 M) 



American Recovery & American Recovery & 

Reinvestment ActReinvestment Act

BIO Investments BIO Investments ($260M)($260M)

�� ~98+% into core programs~98+% into core programs

�� Supported FY 2009 awards thereby Supported FY 2009 awards thereby 

freeing up resources to pay down FY freeing up resources to pay down FY 

2010 mortgage creating 2010 mortgage creating ““investment investment 

spacespace”” in FY 2010 in FY 2010 



American Recovery & American Recovery & 

Reinvestment ActReinvestment Act
BIO Investments  ($260M)BIO Investments  ($260M)

�� Doubled number of CAREER awardsDoubled number of CAREER awards

�� Seeded Dimensions of Biodiversity activitySeeded Dimensions of Biodiversity activity

�� Digitization of Natural History CollectionsDigitization of Natural History Collections

�� Funded NEON Airborne Observatory Funded NEON Airborne Observatory 

Platform prototypePlatform prototype

�� Enhance Enhance cyberinfrastructurecyberinfrastructure of LTER of LTER 

Network Network 



BIO ARRA Portfolio BIO ARRA Portfolio -- $260M $260M 

�� 555 awards across 47 states, District of Columbia, 555 awards across 47 states, District of Columbia, 

Puerto Rico, and the Virgin Islands. Puerto Rico, and the Virgin Islands. 

�� Average award was $455,769 and 3.21 years Average award was $455,769 and 3.21 years 

�� 57 high risk awards57 high risk awards

�� 39 awards targeting energy39 awards targeting energy

�� 126 climate change focused awards 126 climate change focused awards 

�� 55 CAREER awards55 CAREER awards

�� 168 new PIs 168 new PIs 

�� 157 beginning investigators157 beginning investigators



ARRA & Biological Sciences JobsARRA & Biological Sciences Jobs

*Note this is not equivalent to the jobs created information that will be reported by recipients.  PIs 

are required to report full-time equivalent (FTE) whereas NSF captures headcount statistics from the 

award (as submitted in the proposal). http://www.nsf.gov/recovery/ 

TOTAL = 5893TOTAL = 5893TOTAL = 5893TOTAL = 5893



““This award is funded under the This award is funded under the 

American Recovery and Reinvestment American Recovery and Reinvestment 

Act of 2009 (Public Law 111Act of 2009 (Public Law 111--5).5).””

�� Since 1 October 2008, BIO has made 1867 awards Since 1 October 2008, BIO has made 1867 awards 

totaling $621M so far. totaling $621M so far. 

�� Since Memorial Day BIO has made 1432 awards Since Memorial Day BIO has made 1432 awards 

totaling $539M.  totaling $539M.  

�� Of those, 560 were ARRA awards totaling $265.6M.Of those, 560 were ARRA awards totaling $265.6M.

**All numbers current as of  9/9/09.All numbers current as of  9/9/09.



A BIO Summer Story: 1432* awards A BIO Summer Story: 1432* awards 

totaling $539M since Memorial Daytotaling $539M since Memorial Day

ThatThat’’s an average of s an average of $7.2M  (19.1 awards) per $7.2M  (19.1 awards) per 

day day BIO staff sent out the door into the hands BIO staff sent out the door into the hands 

of the biological sciences  community of the biological sciences  community every every 

single business day of summersingle business day of summer. . 

�� And the money is being used right now. For example, And the money is being used right now. For example, 

$8.5M of ARRA money supported an additional 35 $8.5M of ARRA money supported an additional 35 

biological sciences REU sites this year putting science biological sciences REU sites this year putting science 

students to work in their field of study. students to work in their field of study. 
*All numbers current as of 9/9/09. Unless specified, number incl*All numbers current as of 9/9/09. Unless specified, number includes ARRA + FY 2009 funds.udes ARRA + FY 2009 funds.



Fiscal Year

Recent Funding History of 

BIO Directorate FY 2001-2009



FY 2010 Budget Request to FY 2010 Budget Request to 

CongressCongress

Source: NSF FY2010 Budget Request to Congress



NSF Requests $7B for FY 2010NSF Requests $7B for FY 2010

�� Improve American competitivenessImprove American competitiveness

�� Support early career researchersSupport early career researchers

�� Educate science and engineering Educate science and engineering 

technicianstechnicians

�� Encourage promising highEncourage promising high--risk researchrisk research

�� Prioritize climate change research and Prioritize climate change research and 

educationeducation

http://www.nsf.gov/about/budget/fy2010/toc.jsp



FY2010 Budget Request for Research & FY2010 Budget Request for Research & 

Related Activities by DirectorateRelated Activities by Directorate

(Dollars in Millions) 
(Totals may not add due to rounding)

FY 2010 R&RA Request by Directorate $ %

Biological Sciences
1 $615.62 $655.81 260.00 $733.00 $77.19 11.8%

Computer & Information Science & Engineering
1 535.26 573.74 235.00 633.00 59.26 10.3%

Engineering
1 649.49 693.34 265.00 764.52 71.18 10.3%

Geosciences 757.87 807.13 347.00 909.00 101.87 12.6%

Mathematical & Physical Sciences 1,171.13 1,255.96 490.00 1,380.00 124.04 9.9%

Social, Behavioral & Economic Sciences
1 227.87 240.30 85.00 257.00 16.70 6.9%

Office of Cyberinfrastructure 185.15 199.28 80.00 219.00 19.72 9.9%

Office of International Science & Engineering
2 47.77 44.03 14.00 49.00 4.97 11.3%

Office of Polar Programs 447.13 470.67 174.00 516.00 45.33 9.6%

Integrative Activities 214.48 241.34 550.00 271.12 29.78 12.3%

U.S. Arctic Research Commission 1.47 1.50 - 1.60 0.10 6.7%

Total, Research & Related Activities $4,853.24 $5,183.10 $2,500.00 $5,733.24 $550.14 10.6%

Research and Related Activities Funding

Change over 2009 

Plan
FY 2008 

Actual

FY2009 

Current 

Plan

FY 2009 

ARRA 

Estimate

FY 2010 

Request

Source: NSF FY2010 Budget Request to Congress



FY 2010 BIO PrioritiesFY 2010 BIO Priorities

1.1. Climate Research ($46M)Climate Research ($46M)

2.2. Innovation (+$20M)Innovation (+$20M)

3.3. Disciplinary Research: Enhancing the Core (+$38M)Disciplinary Research: Enhancing the Core (+$38M)

4.4. Research Resources (+$20M)Research Resources (+$20M)

5.5. National Ecological Observatory Network (+$200K)National Ecological Observatory Network (+$200K)

6.6. Education & Learning (+$11.5M)Education & Learning (+$11.5M)



1. Climate Research ($46M)1. Climate Research ($46M)

�� Modeling , scaling, complexityModeling , scaling, complexity

�� Fundamental researchFundamental research

�� Environmental observationEnvironmental observation

�� AdaptationAdaptation



Climate ChangeClimate Change

““All requested increases for climate All requested increases for climate 

change in the various research change in the various research 

programs are supported.programs are supported.””

House Report 2847. Commerce, Justice, Science, and House Report 2847. Commerce, Justice, Science, and 

Related Agencies Appropriations Bill, 2010. June 12, 2009Related Agencies Appropriations Bill, 2010. June 12, 2009



2. Innovation (+$20M)2. Innovation (+$20M)

�� Interdisciplinary researchInterdisciplinary research

�� Collaborative processesCollaborative processes

�� Process of discoveryProcess of discovery



3. Disciplinary Research: 3. Disciplinary Research: 

Enhancing the Core (+$38M)Enhancing the Core (+$38M)

�� BIO investments support integrative BIO investments support integrative 

fundamental research across the fundamental research across the 

biological scales, from intracellular biological scales, from intracellular 

macromolecules to the biosphere and macromolecules to the biosphere and 

results in the discoveries and new results in the discoveries and new 

knowledge needed to address issues of knowledge needed to address issues of 

national importance.national importance.



Terrestrial Ecosystems ResearchTerrestrial Ecosystems Research

““The Committee also sees the need for an The Committee also sees the need for an 

appropriate mechanism to bring together appropriate mechanism to bring together 

the terrestrial ecology research community the terrestrial ecology research community 

including the existing Long Term Ecological including the existing Long Term Ecological 

Research sites and their data Research sites and their data …… and the new and the new 

NEON distributed observing system. NSF is NEON distributed observing system. NSF is 

directed to report its recommendations on directed to report its recommendations on 

the need for and establishment of the need for and establishment of 

mechanisms mechanisms …… with the budget request for with the budget request for 

fiscal year 2011.fiscal year 2011.””

H.R. 2847H.R. 2847



MetagenomicsMetagenomics ResearchResearch

““In environmental research and soil In environmental research and soil 

science, the new approach of science, the new approach of 

metagenomicsmetagenomics, in which genes are , in which genes are 

identified within samples without identified within samples without 

isolating individual species, is of isolating individual species, is of 

increasing value.increasing value.””

H.R. 2847H.R. 2847



4. Research Resources (+$20M)4. Research Resources (+$20M)

�� Scientific collectionsScientific collections
�� Continue efforts to digitize & network U.S. Continue efforts to digitize & network U.S. 

specimenspecimen--based research collections based research collections 

�� Enhanced support for research Enhanced support for research 

resourcesresources
�� Advances in Biological Informatics (ABI)Advances in Biological Informatics (ABI)

�� Instrument Development for Biological Instrument Development for Biological 

Research (IDBR)Research (IDBR)



5. National Ecological Observatory 5. National Ecological Observatory 

Network (NEON) (+$200K)Network (NEON) (+$200K)

�� Increased investment in project planningIncreased investment in project planning

�� Sustain project design and development Sustain project design and development 

activitiesactivities
�� Preliminary design review completed in June 2009Preliminary design review completed in June 2009

�� Final design review scheduled for early FY 2010Final design review scheduled for early FY 2010

�� Confirmation of baseline estimates for Confirmation of baseline estimates for 

construction will inform FY 2011 budget construction will inform FY 2011 budget 

requestrequest



Distributed and Networked Distributed and Networked 

Observing SystemsObserving Systems

““Future major research equipment projects Future major research equipment projects 

that involve spatially distributed networks that involve spatially distributed networks 

of sensors, such as envisioned for NEON, are of sensors, such as envisioned for NEON, are 

likely to be critical resources required for likely to be critical resources required for 

use by many researchers in oceanography, use by many researchers in oceanography, 

limnology, terrestrial and marine ecology limnology, terrestrial and marine ecology 

and other fields. Funding for such systems is and other fields. Funding for such systems is 

appropriate for inclusion in MREFC.appropriate for inclusion in MREFC.””

H.R. 2847H.R. 2847



New Tools and ApproachesNew Tools and Approaches

National Ecological Observatory Network (NEON)



NEON Data & Data ProductsNEON Data & Data Products

�� Data Generated Data Generated TB/YrTB/Yr

�� Sensors   (~18,000)Sensors   (~18,000)

�� RawRaw 7575

�� Processed Processed 1212

�� Sentinel Sentinel 11

�� Remote SensingRemote Sensing 124124

�� TotalTotal 212212





Multiscale-Thinking

2008



Computational ThinkingComputational Thinking

2005



SCIENCE VOL 325 31 JULY 2009



SCIENCE VOL 325 31 JULY 2009



6. Education & Learning (+$11.5M)6. Education & Learning (+$11.5M)

�� Climate science partnerships with EHR, GEO, Climate science partnerships with EHR, GEO, 

& OPP& OPP
�� Innovative formal and informal education Innovative formal and informal education 

activitiesactivities

�� BIO/EHR partnership activities:BIO/EHR partnership activities:
�� Vision & Change in Undergraduate Biology Vision & Change in Undergraduate Biology 

Education Conference (July 2009) with AAASEducation Conference (July 2009) with AAAS

� Proposed incubation grants to build upon themes

�� Research Coordination Networks (Research Coordination Networks (RCNsRCNs))

� Join biology and education researchers with 

practitioners



Undergraduate EducationUndergraduate Education

“…“…to support creation, adaptation, and to support creation, adaptation, and 

dissemination of learning materials dissemination of learning materials 

and teaching strategies that implement and teaching strategies that implement 

inquiryinquiry--based instruction in teaching based instruction in teaching 

science to future Kscience to future K--12 teachers and 12 teachers and 

other undergraduates ...other undergraduates ...””

H.R. 2847H.R. 2847



Life Sciences in TransitionLife Sciences in Transition
Challenge: Catalyzing Community Change Challenge: Catalyzing Community Change 

in Biology Educationin Biology Education

Prepare a new generation of scientists Prepare a new generation of scientists 

to communicate science as a precise, to communicate science as a precise, 

predictive, and reliable way of knowing predictive, and reliable way of knowing 

the world.the world.

Transforming Undergraduate Education in 

Biology: Mobilizing the Community for 

Change Conference (July 2009)
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HighHigh--Risk, HighRisk, High--Reward Basic ResearchReward Basic Research

““...set aside a minimum of ...set aside a minimum of 

$2,000,000 in each research $2,000,000 in each research 

division to explore division to explore 

methodologies that support methodologies that support 

transformative research. transformative research. ””

H.R. 2847H.R. 2847



The InnovatorThe Innovator’’s Dilemmas Dilemma

““Incumbents very Incumbents very 

seldom invent the seldom invent the 

future.future.””

Eric Schmidt, CEO, GoogleEric Schmidt, CEO, Google

New York Times, April 15, 2009New York Times, April 15, 2009



Experiments in InnovationExperiments in Innovation

�� Stimulating multidisciplinary activitiesStimulating multidisciplinary activities

�� Building Building on existing links and exploring new on existing links and exploring new 

partnerships across Divisions, Directorates, partnerships across Divisions, Directorates, 

Agencies, NGOs, and international Agencies, NGOs, and international 

organizations, e.g.: organizations, e.g.: 

�� Integrated Global Systems Science (IGSS)Integrated Global Systems Science (IGSS)

�� Coupled Natural and Human Systems (CNH)Coupled Natural and Human Systems (CNH)

�� Ecology of Infectious Diseases (EID)Ecology of Infectious Diseases (EID)

�� Basic Research to Enable Agricultural Development Basic Research to Enable Agricultural Development 

(BREAD)(BREAD)



Multidisciplinary ProgramsMultidisciplinary Programs

Ecology of Infectious Diseases 

[BIO, GEO, SBE, & NIH]

Dynamics of Coupled Natural 
and Human Systems 

[BIO, GEO, SBE, & USFS]

Interdisciplinary Training for 
Undergraduates in 

Biological and Mathematical 
Sciences [BIO, EHR, & MPS]



Reaching Beyond Traditional Disciplines 
Connections at the intersection of the life and 

physical sciences

COMMENTARY

Chemical biology at the US National 
Science Foundation
Wilfredo Colon, Parag Chitnis, James P Collins, Janice Hicks, Tony Chan & Joanne 
S Tornow

Chemical biology continues to grow and blur the theoretical and empirical boundaries 

between chemistry and biology.  Federal funding agencies, including the US National 

Science Foundation, will be essential to support the development of interdisciplinary 

research fields.

NATURE CHEMICAL BIOLOGY, Sept 
2008

“In response to the growing number of proposals at the chemistry-
biology interface...CHE and MCB created a shared program 
director position...”



� Encouraging interdisciplinary proposals through 

venture funds and Dear Colleague Letters

� Establish cross directorate working groups such as 

climate change education

� Exploring new models of program management 

�e.g., Integrated Global System Science - BIO and 

GEO

� Envisioning a more adaptable NSF structure

Fostering Interdisciplinary ResearchFostering Interdisciplinary Research



Reaching Beyond Traditional Reaching Beyond Traditional 

DisciplinesDisciplines

Integrated Global System Science (IGSS)Integrated Global System Science (IGSS)

�� BIO & GEO are stimulating conversations BIO & GEO are stimulating conversations about about 
Global Systems Science to move forward in support Global Systems Science to move forward in support 
of the best interdisciplinary research ideas to equip of the best interdisciplinary research ideas to equip 
society with the knowledge needed to address the society with the knowledge needed to address the 
challenges we facechallenges we face

�� CoCo--location of BIO and GEO personnel location of BIO and GEO personnel 

�� Distinguished Speaker SeriesDistinguished Speaker Series

�� CrossCross--Directorate Dear Colleague LettersDirectorate Dear Colleague Letters
e.g., joint BIOe.g., joint BIO--GEO activity in environmental GEO activity in environmental 
modelingmodeling



Joint BIOJoint BIO--GEO activity in GEO activity in 

Biogeochemical CyclesBiogeochemical Cycles



Joint BIOJoint BIO--GEO activity in GEO activity in 

MultiMulti--scale Modelingscale Modeling

http://www.nsf.gov/pubs/2009/nsf09032/nsf09032.jsp?org=NSF



““In all affairs itIn all affairs it’’s a healthy thing s a healthy thing 

now and then to hang a now and then to hang a 

question mark on the things question mark on the things 

you have long taken for you have long taken for 

granted.granted.””

Bertrand RussellBertrand Russell



Process of DiscoveryProcess of Discovery

�� Exploring novel processes for identifying Exploring novel processes for identifying 

frontier research:frontier research:

�� Crowd sourcingCrowd sourcing

�� Clean slateClean slate

�� SandpitsSandpits

�� Creativity training for Program Creativity training for Program 

DirectorsDirectors

�� Synthesis Synthesis centerscenters

�� Prediction marketsPrediction markets
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Cover of Politico, July 11, 2009 

Catalyzing Community ChangeCatalyzing Community Change



OpportunityOpportunity

““This is how we will lead the world in new This is how we will lead the world in new 

discoveries in this new century.discoveries in this new century. But I think all But I think all 

of you understand of you understand it will take far more than it will take far more than 

the work of governmentthe work of government.. It will take all of It will take all of 

us.us. It will take all of you.It will take all of you. And so today I want And so today I want 

to challenge you to use your love and to challenge you to use your love and 

knowledge of science to spark the same sense knowledge of science to spark the same sense 

of wonder and excitement in a new of wonder and excitement in a new 

generation.generation.””
President Barack ObamaPresident Barack Obama

National Academy of Sciences 146National Academy of Sciences 146thth Annual MeetingAnnual Meeting

Washington DC, April 27, 2009Washington DC, April 27, 2009



Guidance on FY 2011 PrioritiesGuidance on FY 2011 Priorities

http://www.ostp.gov/galleries/press_release_files/Final%20Signed%20OMB-

OSTP%20Memo%20-%20ST%20Priorities.pdf
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Innovating in the Midst of Innovating in the Midst of 

ExcellenceExcellence

““The goal is an organization The goal is an organization 
that is constantly making its that is constantly making its 

future rather than future rather than 
defending its past.defending its past.””

Hamel & Hamel & ValiksngasValiksngas, 2003, 2003



Where discoveries beginWhere discoveries beginWhere discoveries beginWhere discoveries beginWhere discoveries beginWhere discoveries beginWhere discoveries beginWhere discoveries begin


